Reactivity with ubiquinone of quinoprotein D-glucose dehydrogenase from Gluconobacter suboxydans.
D-Glucose dehydrogenase is a pyrroloquinoline quinone-dependent oxidoreductase linked to the respiratory chain of a wide variety of bacteria. There is a controversy as to whether the glucose dehydrogenase is linked to the respiratory chain via ubiquinone or cytochrome b. In this study, it was shown that the glucose dehydrogenase of Gluconobacter suboxydans has the ability to react directly with ubiquinone. The enzyme purified from the membranes of G. suboxydans was able to react with ubiquinone homologues such as ubiquinone-1, -2, or -6 in detergent solution. Furthermore, in order to demonstrate the reactivity of the enzyme with native ubiquinone, ubiquinone-10, in the native membranous environment, the dehydrogenase was reconstituted together with cytochrome o, the terminal oxidase of the respiratory chain, into a phospholipid bilayer containing ubiquinone-10. The proteoliposomes thus reconstituted exhibited a reasonable glucose oxidase activity, the electron transfer reaction of which was able to generate a membrane potential and a pH gradient. Thus, D-glucose dehydrogenase of G. suboxydans has been demonstrated to donate electrons directly to ubiquinone in the respiratory chain.